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(54) DEVICE AND METHOD FOR CONVERSION OF VIDEO SIGNAL HAVING SEQUENTIALLY 
SCANNED NOMINAL 60 HZ FRAME RATE OBTAINED FROM FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device which 
converts the dynamic image film source TV signals and 
displays these signals at a high frame rate and with no 
discontinuation of motions by using a scan converter to 
output the sequential scanning video signals of a specific 
frequency which maintain a 3-2 pull-down pattern. 
SOLUTION: A scan converter outputs the sequential 
scanning video signals of 60 Hz for maintaining a 3-2 
pull-down pattern. If a signal having a converted nominal 
60 Hz scanning format or an original nominal 60 Hz input 
video signal is originally equal to a sequential format 
signal, the signal is applied to a 60 Hz-120 Hz frame rate 
doubler. Then the doubler outputs the nominal 1 20 Hz 
video signals to maintain a 3-2 pull-down pattern as a 
6-4 pattern, and these signals delete the first or the last 
frame in each of six frame sequences and repeats one or 
both frames adjacent to each other, in each of four 
frame sequences adjacent to each other to replace this 
frame with the first or final frame. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The video signal with which 60Hz frame rate of nominal which has a 3-2 pulldown 
pattern, and which was produced from the film was scanned sequentially is changed. It is equipment 
for indicating by sequential scanning by 120Hz frame rate, without movement becoming 
discontinuity, and a 60Hz-120Hz frame rate doubler is included. Said doubler Receive the video 
signal produced from said film, and 120Hz video signal which maintains said 3-2 pulldown pattern 
as six to 4 pattern is outputted. Furthermore, a frame repeater, Di Rita, and a displacer are included. 
Said frame repeater, Di Rita, and a displacer Equipment which repeats one of the frames which 
delete the thing of the beginning of the location of the frame in each of six frame sequences, or the 
last, and are in each of four frame sequences which adjoined, and which adjoined, and is permuted 
by this. 

[Claim 2] The video signal with which 60Hz frame rate of nominal which has a 3-2 pulldown 
pattern, and which was produced from the film was scanned sequentially is changed. It is equipment 
for indicating by sequential scanning by 72Hz frame rate, without movement becoming 
discontinuity, and a 60Hz-120Hz frame rate doubler is included. Said doubler Receive the video 
signal produced from said film, and 120Hz video signal which maintains said 3-2 pulldown pattern 
as six to 4 pattern is outputted. Furthermore, frame DERITA and an expander are included. Said 
frame DERITA and expander Equipment which deletes four frames in each of ten six to frame 4 
sequences, i.e., one frame of four sequence parts, and three frames of six sequence parts, and carries 
out time amount expanding of each of the six remaining frames from 1/120 seconds at 1 / 72 
seconds. 

[Claim 3] The video signal with which 60Hz frame rate of nominal which has a 3-2 pulldown 
pattern, and which was produced from the film was scanned sequentially is changed. It is equipment 
for indicating by sequential scanning by 96Hz frame rate, without movement becoming 
discontinuity, and a 60Hz-120Hz frame rate doubler is included. Said doubler Receive the video 
signal produced from said film, and 120Hz video signal which maintains said 3-2 pulldown pattern 
as six to 4 pattern is outputted. Furthermore, frame DERITA and an expander are included. Said 
frame DERITA and expander Equipment which deletes two of the frames in each of ten six to frame 
4 sequences, i.e., two frames in six sequence parts, and elongates each of the eight remaining frames 
from 1/120 seconds at 1 / 96 seconds. 

[Claim 4] The video signal with which 60Hz frame rate of nominal which has a 3-2 pulldown 
pattern, and which was produced from the film was scanned sequentially is changed. It is equipment 
for indicating by sequential scanning by 72Hz frame rate, without movement becoming 
discontinuity, and a frame repeater is included. Said repeater It is equipment which compresses each 
frame which said time amount compressor has in five three to frame 2 sequences from 1/60 seconds 
at 1 / 72 seconds by repeating one of the frames in 2 sequence parts of said 3-2 sequence, including a 
time amount compressor further. 

[Claim 5] The video signal with which 60Hz frame rate of nominal which has a 3-2 pulldown 
pattern, and which was produced from the film was scanned sequentially is changed. It is equipment 
for indicating by sequential scanning by 96Hz frame rate, without movement becoming 
discontinuity, and a frame repeater is included. Said repeater Two of the frames in 2 sequence parts 
of said 3-2 sequence It is equipment with which one of the frames in 3 sequence parts of said 3-2 
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sequence is repeated, and said time amount compressor compresses each frame of five three to frame 
2 sequences from 1 / 60 seconds at 1 / 96 seconds including a time amount compressor further. 
[Claim 6] The video signal with which 60Hz frame rate of nominal which has a 3-2 pulldown 
pattern, and which was produced from the film was scanned sequentially is changed. Being an 
approach for indicating by sequential scanning by 120Hz frame rate, and maintaining said 3-2 
pulldown pattern as six to 4 pattern without movement becoming discontinuity The step which 
doubles 120Hz the frame rate of the video signal produced from said film from 60Hz, How to repeat 
one of the frames which delete the thing of the beginning of the frames in each of six frame 
sequences, or the last, and are in each of four frame sequences which adjoined and which adjoined, 
and contain the step permuted by this. 

[Claim 7] The video signal with which 60Hz frame rate of nominal which has a 3-2 pulldown 
pattern, and which was produced from the film was scanned sequentially is changed. Being an 
approach for indicating by sequential scanning by 72Hz frame rate, and maintaining said 3-2 
pulldown pattern as six to 4 pattern without movement becoming discontinuity The step which 
doubles 120Hz the frame rate of the video signal produced from said film from 60Hz, Four frames in 
each of ten six to frame 4 sequences, i.e., one frame of four sequence parts, How to delete three 
frames of six sequence parts and contain the step which carries out time amount expanding of each 
of the six remaining frames from 1/120 seconds at 1 / 72 seconds. 

[Claim 8] The video signal with which 60Hz frame rate of nominal which has a 3-2 pulldown 
pattern, and which was produced from the film was scanned sequentially is changed. Being an 
approach for indicating by sequential scanning by 96Hz frame rate, and maintaining said 3-2 
pulldown pattern as six to 4 pattern without movement becoming discontinuity The step which 
changes into 1 20Hz the frame rate of the video signal produced from said film from 60Hz, The 
approach containing the step which deletes two of the frames in each of ten six to frame 4 sequences, 
i.e., two frames of six sequence parts, and elongates each of the eight remaining frames from 1/120 
seconds at 1 / 96 seconds. 

[Claim 9] The video signal with which 60Hz frame rate of nominal which has a 3-2 pulldown 
pattern, and which was produced from the film was scanned sequentially is changed. The step which 
is an approach for indicating by sequential scanning by 72Hz frame rate, without movement 
becoming discontinuity, and repeats one of the frames of 2 sequence parts of said 3-2 sequence, The 
approach containing the step which carries out time amount compression of each frame of five three 
to frame 2 sequences from 1/60 seconds at 1 / 72 seconds. 

[Claim 10] The video signal with which 60Hz frame rate of nominal which has a 3-2 pulldown 
pattern, and which was produced from the film was scanned sequentially is changed. It is an 
approach for indicating by sequential scanning by 96Hz frame rate, without movement becoming 
discontinuity. Two of the frames of 2 sequence parts of said 3-2 sequence The approach containing 
the step which repeats one of the frames of 3 sequence parts of said 3-2 sequence, and the step which 
carries out time amount compression of each frame of five three to frame 2 sequences from 1/60 
seconds at 1 / 96 seconds. 

[Claim 11] The video signal with which the interlace of the 60Hz frame rate of nominal which has a 
3-2 pulldown pattern, and which was produced from the film was carried out is changed. It is 
equipment for indicating by sequential scanning by 1 20Hz frame rate, without movement becoming 
discontinuity. The sequential-scanning converter by which the interlace was carried out to 2-1 to 
60Hz 60Hz is included. Said converter Receive the video signal produced from said film, and the 
60Hz [ which maintains said 3-2 pulldown pattern ] video signal scanned sequentially is outputted. A 
60 moreHz-120Hz frame rate doubler is included. Said doubler Receive said 60Hz video signal 
scanned sequentially, and the 120Hz [ which maintains said 3-2 pulldown pattern as six to 4 pattern ] 
video signal scanned sequentially is outputted. Furthermore, a frame repeater, Di Rita, and a 
displacer are included. Said frame repeater, Di Rita, and a displacer Equipment which deletes the 
thing of the beginning of the frames in each of six frame sequences, or the last, repeats one of the 
frames in each of four frame sequences which adjoined which adjoined, and is permuted by this. 
[Claim 12] The video signal with which the interlace of the 60Hz frame rate of nominal which has a 
3-2 pulldown pattern, and which was produced from the film was carried out is changed. It is 
equipment for indicating by sequential scanning by 72Hz frame rate, without movement becoming 
discontinuity. The sequential-scanning converter by which the interlace was carried out to 2-1 to 
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60Hz 60Hz is included. Said converter Receive the video signal produced from said film, and the 
60Hz [ which maintains said 3-2 pulldown pattern ] video signal scanned sequentially is outputted. A 
60 moreHz-120Hz frame rate doubler is included. Said doubler Receive the video signal sequentially 
scanned by said 60Hz, and the 120Hz [ which maintains said 3-2 pulldown pattern as six to 4 
pattern ] video signal scanned sequentially is outputted. Furthermore, frame DERITA and an 
expander are included. Said frame DERITA and expander Equipment which deletes four frames in 
each of ten six to frame 4 sequences, i.e., one frame of four sequence parts, and three frames of six 
sequence parts, and carries out time amount expanding of each of the six remaining frames from 1 / 
1 20 seconds at 1 / 72 seconds. 

[Claim 13] The video signal with which the interlace of the 60Hz frame rate of nominal which has a 
3-2 pulldown pattern, and which was produced from the film was carried out is changed. It is 
equipment for indicating by sequential scanning by 96Hz frame rate, without movement becoming 
discontinuity. The sequential-scanning converter by which the interlace was carried out to 2-1 to 
60Hz 60Hz is included. Said converter Receive the video signal produced from said film, and the 
60Hz [ which maintains said 3-2 pulldown pattern ] video signal scanned sequentially is outputted. A 
60 moreHz-120Hz frame rate doubler is included. Said doubler Receive the 60Hz video signal 
scanned sequentially, and the 120Hz [ which maintains said 3-2 pulldown pattern as six to 4 pattern ] 
video signal scanned sequentially is outputted. Furthermore, frame DERITA and an expander are 
included. Said frame DERITA and expander Equipment which deletes two of the frames in each of 
ten six to frame 4 sequences, i.e., two frames of six sequence parts, and elongates each of the eight 
remaining frames from 1/120 seconds at 1 / 96 seconds. 

[Claim 14] The video signal with which the interlace of the 60Hz frame rate of nominal which has a 
3-2 pulldown pattern, and which was produced from the film was carried out is changed. It is 
equipment for indicating by sequential scanning by 72Hz frame rate, without movement becoming 
discontinuity. The sequential-scanning converter by which the interlace was carried out to 2-1 to 
60Hz 60Hz is included. Said converter Receive the video signal produced from said film, and the 
60Hz [ which maintains said 3-2 pulldown pattern ] video signal scanned sequentially is outputted. 
Furthermore, said frame repeater and compressor are equipment which compresses each frame of 
five three to frame 2 sequences from 1/60 seconds at 1 / 72 seconds, and repeats one of the frames 
of 2 sequence parts of said 3-2 sequence including a frame repeater and a compressor. 
[Claim 15] The video signal with which the interlace of the 60Hz frame rate of nominal which has a 
3-2 pulldown pattern, and which was produced from the film was carried out is changed. It is 
equipment for indicating by sequential scanning by 96Hz frame rate, without movement becoming 
discontinuity. The sequential-scanning converter by which the interlace was carried out to 2-1 to 
60Hz 60Hz is included. Said converter Receive the video signal produced from said film, and the 
60Hz [ which maintains said 3-2 pulldown pattern ] video signal scanned sequentially is outputted. 
Furthermore, a frame repeater and a compressor are included. Said frame repeater and compressor 
Equipment which compresses each frame of five three to frame 2 sequences from 1/60 seconds at 
1 / 96 seconds, and repeats 2 of the frames in 2 sequence parts of said 3-2 sequence, and 1 of the 
frames in 3 sequence parts of said 3-2 sequence. 

[Claim 16] The video signal with which the interlace of the 60Hz frame rate of nominal which has a 
3-2 pulldown pattern, and which was produced from the film was carried out is changed. It is an 
approach for indicating by sequential scanning by 120Hz frame rate, without movement becoming 
discontinuity. The video signal produced from the said 60Hz [ which has said 3-2 pulldown pattern ] 
film by which the interlace was carried out The step which carries out interlace-sequential-scanning 
conversion at the 60Hz [ which maintains said 3-2 pulldown pattern ] video signal scanned 
sequentially, The step which doubles the frame rate of said 60Hz video signal scanned sequentially 
the frame rate of the 120Hz [ which maintains said 3-2 pulldown pattern as six to 4 pattern ] video 
signal scanned sequentially, How to delete the thing of the beginning of each frame of six frame 
sequences, or the last, repeat one of the frames in each of four frame sequences which adjoined 
which adjoined, and contain the step permuted by this. 

[Claim 1 7] The video signal with which the interlace of the 60Hz frame rate of nominal which has a 
3-2 pulldown pattern, and which was produced from the film was carried out is changed. It is an 
approach for indicating by sequential scanning by 72Hz frame rate, without movement becoming 
discontinuity. The step which carries out interlace-sequential-scanning conversion of the video signal 
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produced from said 60Hz film by which the interlace was carried out at the 60Hz [ which maintains 
said 3-2 pulldown pattern ] video signal scanned sequentially, The step which doubles the frame rate 
of said 60Hz video signal scanned sequentially the frame rate of the 120Hz [ which maintains said 3- 
2 pulldown pattern as six to 4 pattern ] video signal scanned sequentially, Four frames in each of ten 
six to frame 4 sequences, i.e., one frame of four sequence parts, How to delete three frames of six 
sequence parts and contain the step which carries out time amount expanding of each of the six 
remaining frames from 1/120 seconds at 1 / 72 seconds. 

[Claim 18] The video signal with which the interlace of the 60Hz frame rate of nominal which has a 
3-2 pulldown pattern, and which was produced from the film was carried out is changed. It is an 
approach for indicating by sequential scanning by 96Hz frame rate, without movement becoming 
discontinuity. The step which carries out interlace-sequential-scanning conversion of the video signal 
produced from said 60Hz film by which the interlace was carried out at the 60Hz [ which maintains 
said 3-2 pulldown pattern ] video signal scanned sequentially, The step which doubles the frame rate 
of said 60Hz video signal scanned sequentially the frame rate of the 120Hz [ which maintains said 3- 
2 pulldown pattern as six to 4 pattern ] video signal scanned sequentially, How to delete two of the 
frames in each often six to frame 4 sequences, i.e., two frames of six sequence parts, and contain the 
step which elongates each of the eight remaining frames from 1/120 seconds at 1 / 96 seconds. 
[Claim 1 9] The video signal with which the interlace of the 60Hz frame rate of nominal which has a 
3-2 pulldown pattern, and which was produced from the film was carried out is changed. It is an 
approach for indicating by sequential scanning by 72Hz frame rate, without movement becoming 
discontinuity. The video signal produced from said 60Hz film which has a 3-2 pulldown pattern, and 
by which the interlace was carried out The step which carries out interlace-sequential-scanning 
conversion at the 60Hz [ which maintains said 3-2 pulldown pattern ] video signal scanned 
sequentially, How to compress each frame of five three to frame 2 sequences from 1/60 seconds at 
1/72 seconds, and contain the step which repeats one of the frames of 2 sequence parts of said 3-2 
sequence. 

[Claim 20] The video signal with which the interlace of the 60Hz frame rate of nominal which has a 
3-2 pulldown pattern, and which was produced from the film was carried out is changed. It is an 
approach for indicating by sequential scanning by 96Hz frame rate, without movement becoming 
discontinuity. The step which carries out interlace-sequential-scanning conversion of the video signal 
produced from said 60Hz film by which the interlace was carried out at the 60Hz [ which maintains 
said 3-2 pulldown pattern ] video signal scanned sequentially, How to compress each frame of five 
three to frame 2 sequences from 1 / 60 seconds at 1 / 96 seconds, and contain the step which repeats 
2 of the frames of 2 sequence parts of said 3-2 sequence, and 1 of the frames of 3 sequence parts of 
said 3-2 sequence. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to processing of a television signal. Especially this 
invention relates to the signal processor and approach for displaying the video signal (film-originated 
video signal) which has the rate of the interlace field of 60Hz of titles, or a sequential-scanning 
frame rate and which was produced from the film on high frame rate monitors, such as a monitor of 
an extended definition television and a computer mold, without causing the discontinuity of 
movement which were improved. 
[0002] 

[Explanation of a background technique] This invention relates to the amelioration in conversion of 
the dynamic-image film source television signal for displaying on the computer mold monitor which 
has the display of a high frame rate of a frame rate (72Hz, 96Hz, and 1 20Hz) especially, and (what 
has a projection mold display being included) a television set. A source television signal may be a 
video signal of the class of arbitration of the video signal with which the video signal with which the 
interlace of the rate of the field of 60Hz of titles was carried out, or the frame rate of 60Hz of titles 
was scanned sequentially. Such the source includes various classes of HDTV format of the interlace 
scan of what has for example, a standard NTSC television signal, a 525-line monochrome (interlace) 
television signal, a digital component television signal, 480 and 720, and 1090 lines, and sequential 
scanning. A display is scanned sequentially, and a day interlace will be carried out if the interlace of 
the source signal is carried out in that case. Many techniques for conversion to sequential scanning 
from a day interlace or an interlace scan are known in the advanced technology. The rate conversion 
of Rhine will also be used in that case, since displays differ in the rate of Rhine from the source 
again. Many techniques for making the rate of Rhine increase are known in the advanced 
technology. 

[0003] An example is the thing in an advanced (advanced) NTSC television set of this invention 
once. For example, if the rate of a frame display of 100Hz is adopted in Europe in order to conquer 
the 50Hz flicker of the PAL system which is conspicuous especially when a high contrast display is 
used by the big screen, by the future NTSC television set, the rate of a frame display of 120Hz will 
be able to be used. In that case, in order to use the television production line same for an NTSC 
television set and a PAL television set, since the frame rate of NTSC is higher, though the problem 
of a flicker does not exist substantially in 60Hz NTSC, 120Hz display may be adopted as an NTSC 
set. 

[0004] For example, deriving the video signal with which the 1 20Hz frame rate was scanned 
sequentially from the NTSC video source with which the interlace of the rate of the field of 60Hz 
was carried out is known. Typically, such an inverter is started by carrying out the day interlace of 
the NTSC source of 60Hz of titles (although it is 59.94Hz in fact, it states as 60Hz here). The 
desirable policy for carrying out the day interlace of the interlace NTSC television signal which uses 
the dynamic-image film of 24fps(es) (frames per second) as the source is making the reverse polar 
pair of the interlace field drawn from the same dynamic-image film source frame (the video which 
was changed into the form by which the interlaced was drawn and carried out from the source 
scanned sequentially, and which was dynamic-image-ized by computer also constitutes the "film 
source") join (merge). Such a joined each set that constitutes the new frame by which the day 
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interlace was carried out is repeated twice [ at least ] so that 3-2 "pulldown one" pattern may be 
protected, the signal in which the day interlace was carried out by it has the same frame rate as the 
rate of the television field to which the interlace of the origin was carried out, and each frame by 
which the day interlace was carried out comes to have many horizontal scanning lines rather than the 
inside of each television field where the interlace of the origin was carried out. Typically, field union 
DEINTARES A generates the frame of the number of the horizontal scanning lines in each television 
field where the interlace of the origin was carried out which has the twice as many scanning line as 
this substantially and which was scanned sequentially. However, if it is a request, other known 
techniques, such as the Rhine iteration and the Rhine interpolation, can be used, and the number of 
horizontal scanning lines can be increased further. 

[0005] It doubles next 60Hz sequential- scanning signal which maintains the 3-2 film pattern in 60Hz 
signal by which the interlace of the origin was carried out and by which the day interlace was carried 
out in a frame to 120Hz frame rate of nominal. Various techniques for doubling a frame are common 
knowledge in this field. The signal which it doubled in the frame maintains the film pattern which 
turned into 6-4 pattern as a result of having doubled the frame, it comes out, and since I will be, 
discontinuity of movement which is a foregone conclusion is made to the image for which two film 
frames which continue mutually as a result are displayed over 1/30 seconds, and 20 1/seconds by 
turns and which is displayed for this 6-4 pattern sequence — I will come out. 

[0006] Drawing 1 (A) shows the part of the conventional 24fps dynamic-image film which has the 
continuous frames A, B, C, and D. the dynamic-image film of 24 frames per second — 3-2 film 
pulldown — 60Hz NTSC video is given using a ratio, and it synchronizes with this, and by it, the 
three video fields arise from one film frame, it continues from the following film frame and the two 
video fields are generated (for example, it is AABBBCCDDD etc. and "A", "B", etc. are continuous 
film frames here). This is illustrated by drawing 1 (B). "E" and "O" show the even interlace 
television fields and the odd interlace television fields. 

[0007] It is known to detect that the NTSC television signal of 60Hz of titles has the film source. For 
example, the video field of the same parity in the adjoining video frame is compared by US- 
PS4,876,976. Only when movement exists, and the video source is a film, a characteristic repetition 
pattern is obtained (that is, "1" shows movement by 1 101 1 1 101 1 etc. and "0" shows that there is no 
movement by it here). The related technique and other techniques for detection of the film source in 
a video signal are indicated by U.S. Pat. No. 4,876,596, No. 4,967,271, No. 4,982,280, No. 
4,989,090, No. 4,998,167, No. 5,255,091, the 5,259th, No. 451, the 5,291st, No. 280, No. 5,365,280, 
No. 5,398,071, and the exhibited international application WO 95/24100. The United States patent 
specified with this paragraph is respectively applied here by citation as that whole. 
[0008] Drawing 1 (C) shows the video frame which similarly has a 3-2 film pulldown pattern and 
which the day interlace was carried out and was scanned sequentially. A day interlace (namely, 
conversion to sequential scanning from an interlace scan) is performed by making the pair of the 
interlace field drawn from the same dynamic-image film frame join, when the original video source 
is the film source. For this reason, DEINTARESA may also contain a film source detector or may 
transmit a film source recognition signal with a television signal. In the advanced technology, it is 
known such in itself [ DEINTARESA ]. The output frame scanned sequentially is generated for 
every interlace input field. Typically, the sequential-scanning output frame which the two fields join 
has level Rhine twice [ at least ] the number of each input field. Such DEINTARESA is often called 
the "Rhine doubler" in this field. In order to attain times[ 3 ]-izing of Rhine, or 4 time-ization of 
Rhine, the number of Rhine may be made to increase further, if it is a request. 
[0009] In the case of the interlace scan input signal of 60Hz of titles, the sequential-scanning video 
by which the day interlace was carried out has the same frame rate as the rate of the interlace field of 
60Hz of titles. In addition, similarly this frame has 3-2 pattern. Namely, ** - the two (it corresponds 
to the following original film frame) same sequential-scanning frames continue after the three (it 
corresponds to the film frame of the origin of one) same sequential-scanning frames. 
[0010] a PAL (and NTSC) input can be treated and a suitable sequential-scanning output can be 
taken out - suitable - available DEINTARESA is the model LD doubler of 100 lines of FARUJA 
Laboratories, Incorporated sale of California Sunnyvale commercially. 

[001 1] Drawing 1 (D) shows the result of having doubled the frame rate of 60Hz sequential-scanning 
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video signal of drawing 1 (C). This result is the sequential-scanning video signal which has a 120Hz 
frame rate and maintains a 3-2 pulldown sequence (here 6-4 pattern). Therefore, 1/30 seconds and 
1 / discontinuity of movement that is displayed for 20 seconds and is a foregone conclusion arises 
[ the adjoining film frame ] by turns. 

[0012] Therefore, the simple technique for changing a dynamic-image film source television signal 
more for the high display of a frame rate which is not expensive in which there is no discontinuity of 
movement substantially is needed. 
[0013] 

[Summary of the Invention] The television signal (the rate of the interlace field or sequential- 
scanning frame rate) of 60Hz of titles is changed into the form of having been suitable for the display 
on the adjustable frame rate high resolution sequential-scanning monitor of the mold relevant to the 
computer or television set using a typical more high frame rate by this invention. This invention is 
turned to the rise conversion of the frame rate of dynamic-image source video, and it is understood 
that other video sources are convertible with either of various known techniques. As point ** was 
carried out, various techniques for detecting whether the video source is a dynamic-image film are 
common knowledge for the time being in the fields. 

[0014] When three to 2 pattern of a proper is changed into a source signal by this invention at a 
frame rate with a higher source signal, it is changed to the frame pattern of uniform time amount. 
This invention is based on recognition that this can be attained, when the increased sequential- 
scanning video presentation frame rates are the integral multiple of a dynamic-image frame rate, i.e., 
72Hz, 96Hz, and 120Hz (it is not realistic although a high rate is also possible). 

[001 5] In that example in a 120Hz environment, the equipment of this invention contains an interlace 
scan-sequential-scanning converter, if the interlace of the video source signal is carried out. In that 
case, equipment contains -60Hz sequential-scanning converter of 60Hz2-l interlace scans which 
outputs the 60Hz sequential-scanning video signal which has a 3-2 pulldown pattern, and which 
maintains a receipt and a 3-2 pulldown pattern for the video signal produced from the film. If the 
input video signal which is the signal from which the scan format of 60Hz of titles was changed, or 
the 60Hz of the original titles is a sequential-scanning format from the first It is impressed by the 
60Hz-120Hz frame rate doubler. A frame rate doubler The video signal of 120Hz of titles which 
maintain a 3-2 pulldown pattern as 6-4 pattern is outputted. Next, the 1st frame in each of a six- 
frame sequence or the last frame is deleted, a signal — it is processed by the frame repeater (repeater) 
and Di Rita (deleter) who repeat one of the frames adjoined in each of the adjoining four-frame 
sequence, and permute by this, and the displacer (substituter). Consequently, five 120Hz frames 
display each dynamic-image film frame, and it becomes uniform (equal to film frame time 1/24 
seconds which is a dimension) film frame display time. 

[0016] This invention is applicable also to the rate of 72Hz display, and the rate of 96Hz display 
again. Both can be realized by two kinds of policies. It is required to double a frame to 120Hz at one 
policy, and an another side policy has this unnecessary. 

[0017] The 1st example of the equipment for changing into 72Hz frame rate contains an interlace 
scan-sequential-scanning converter, if the interlace of the video source signal is carried out. In that 
case, equipment contains -60Hz sequential-scanning converter of 60Hz2-l interlace scans which 
outputs the 60Hz sequential-scanning video signal which maintains a receipt and a 3-2 pulldown 
pattern for the video signal produced from the film which has a 3-2 pulldown pattern. The signal 
from which the scan format of 60Hz of titles was changed, or the original 60Hz sequential-scanning 
input video signal of nominal It is impressed by the 60Hz-120Hz frame rate doubler, and a frame 
rate doubler outputs the video signal of 120Hz of titles which maintain a 3-2 pulldown pattern as six 
to 4 pattern. Next, four frames in each of six to 4 sequence of ten frames are deleted, this signal — 
That is, three in one frame and 6 sequence parts in 4 sequence parts are deleted, and it is processed 
by frame DERITA and the expander which carry out time amount expanding of the six remaining 
frames respectively from 1/120 seconds at 1 / 72 seconds. 

[0018] The 2nd simpler example of the equipment for changing into 72Hz frame rate contains an 
interlace scan-sequential-scanning converter, if the interlace of the video source signal is carried out. 
It is impressed by the frame repeater and compressor with which the signal which has the frame rate 
of 60Hz of titles and a 3-2 pulldown pattern compresses each frame within five 3-2 sequences of a 
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frame from 1/60 seconds at 1 / 72 seconds, and repeats one of the frames of 2 sequence parts of 3-2 
sequence irrespective of whether the interlace of the input signal is carried out and it is changed into 
sequential scanning, or an input signal is a sequential-scanning format. 
[0019] In both examples, 72Hz inverter offers the video stream to which each film frame is 
expressed with three 72Hz video frames, and displays each film frame by it in 1 / 24 seconds which 
is the rate of a display of the original film frame. 

[0020] The 1st example of the equipment for changing into 96Hz frame rate contains an interlace 
scan-sequential-scanning converter, if the interlace of the video source signal is carried out. In that 
case, equipment contains -60Hz sequential-scanning converter of 60Hz2-l interlace scans which 
outputs the 60Hz sequential-scanning video signal which maintains a receipt and a 3-2 pulldown 
pattern for the video signal produced from the film which has a 3-2 pulldown pattern. The input 
sequential-scanning video signal which is the signal from which the scan format of 60Hz of titles 
was changed, or the 60Hz of the original titles It is impressed by the 60Hz-120Hz frame rate 
doubler, and a frame rate doubler outputs the video signal of 120Hz of titles which maintain a 3-2 
pulldown pattern as six to 4 pattern. Next, two frames in each of six to 4 sequence of ten frames are 
deleted, this signal — That is, it is processed by frame DERITA and the expander which delete two 
frames of 6 sequence parts, and elongate the eight remaining frames respectively from 1/120 
seconds at 1 / 96 seconds. 

[0021] The 2nd simpler example of the equipment for changing into 96Hz frame rate may also 
contain the scan format conversion machine of arbitration too. Irrespective of whether the interlace 
of the input signal is carried out and it is changed into sequential scanning, or an input signal is a 
sequential-scanning format The signal which has the frame rate of 60Hz of titles and a 3-2 pulldown 
pattern It is impressed by the frame repeater and compressor which compress each frame within five 
3-2 sequences of a frame from 1 / 60 seconds at 1 / 96 seconds, and repeat one frame of 3 sequence 
parts of the two frames and 3-2 sequence of 2 sequence parts of 3-2 sequence. 
[0022] In both examples, 96Hz inverter offers the video stream to which each film frame is 
expressed by four 96Hz video frames, and displays each film frame by this over 1 / 24 seconds 
which is the rate of a display of the original film frame. 

[0023] in order to offer many Rhine in all examples rather than Rhine in the image which existed in 
the original input signal and which is displayed -.- the twice of Rhine — izing (or increment in the 
number of Rhine in other forms) is performed — I will come out. When conversion to sequential 
scanning from an interlace scan is performed, the desirable gestalt of sequential-scanning conversion 
and a field union serves as Rhine doubling. 
[0024] 

[Detailed Description of the Invention] The rate of input field or an input frame rate is "nominal" 
60Hz at the point that they may be the video cassette players (a player for consumers, or a 
recorder/player of a VHS format etc.) of consumer quality with the comparatively unstable input 
signal source through this specification. Furthermore, the rate of the field even with the stable actual 
rate NTSC signal of the broadcasting "60Hz" field is 59.94Hz. Therefore, the exact rate of the field 
or exact frame rate of an input signal may have dispersion within the limits of extent generated with 
the video source of consumer quality at least rather than may be important. Therefore, the sequential- 
scanning frame rates drawn from such the input source may merely be 72Hz, 96Hz, and 120Hz as a 
title, and may have still bigger dispersion with increase of a frame rate. 

[0025] Drawing 2 (F) explains the 1st example of this invention in which uniform (equal to the 
original film frame time for 1/24 seconds) film frame display time is attained in the sequential- 
scanning display video signal of 120Hz frame rate from continuous drawing 2 (A). Drawing 2 (A) 
and drawing 2 (B) correspond to drawing 1 (A) and drawing 1 (D), and they are repeated in order to 
make a drawing brief. The 3-2 (6-4) film pulldown pattern will be divided by the 3-2 sequence 
marker who illustrates to drawing 2 (C). Each frame following a marker generates the 1 st video 
signal stream ( drawing 2 (D)) made into the null, the 2nd video stream ( drawing 2 (E)) by which 
the frame of the last in front of each marker is delayed, and is repeated is generated, and since the 
video stream from which the frame in which the video frame of the same number exists about each 
film frame doubled is offered, these two video streams can be doubled ( drawing 2 (F)). It is 
expressed as 5-5 pattern obtained as a result for 1/24 seconds per each (each film frame given by 
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five video frames) film frame. 

[0026] Drawing 3 is the outline block diagram of the example for realizing the approach of 
illustrating from drawing 2 (A) to drawing 2 (F). The input video which may be 60Hz2-l interlace 
video is preferably impressed to the Rhine doubler 32 of the field union mold of the advanced 
technology, and the Rhine doubler makes the interlace field join to the film source, so that a 60Hz 
sequential-scanning video signal may be generated, by it, it makes the number of Rhine increase and 
functions as an interlace scan-sequential-scanning converter. Including 3-2 pulldown detection, the 
Rhine doubler 32 gives a 3-2 sequence marker signal so that it may illustrate to drawing 2 (C). 60Hz 
sequential-scanning signal with which Rhine became twice is impressed to the frame doubler 34 of 
the advanced technology, and a frame doubler generates 120Hz frame rate video signal ( drawing 2 

(B) ). A 3-2 pulldown sequence exists in the output of block 32 and block 34. or [ making the frame 
in every 10th piece, i.e., the 1st frame behind a sequence marker, into a null under a 3-2 sequence 
marker's control, in order that block 36 may generate the video stream which illustrates 120Hz signal 
to a receipt and drawing 2 (D) ] — or it removes. Too, under a 3-2 sequence marker's control, in order 
that block 38 may generate the video stream which illustrates 120Hz signal to a receipt and drawin g 
2 (E), it is delayed in each frame and repeats the frame in front of a sequence marker. The video 
stream from blocks 36 and 38 is impressed to the addition coupler 40, and an addition coupler takes 
out 120Hz sequential-scanning video outlet as which five 120Hz frames display each dynamic-image 
film frame. 

[0027] Drawing 4 (E) explains the 2nd example of this invention in which uniform film frame 
display time is attained in 120Hz frame rate video signal from continuous drawing 4 (A). Drawing 4 
(A) and drawing 4 (B) support drawin g 1 (A) and drawing 1 (D), and they are repeated in order to 
make a drawing brief. As for drawing 4 (C), the video stream of drawing 4 (B) is delayed by only 1 
video frame, the video stream for which, as for the switch control wave ( drawing 4 (D)), drawing 4 

(C) was delayed between the 1 st frame of the six same frames of six to 4 sequence according to 
recognition of a 3-2 (6-4) film pulldown pattern to one frame — it can choose — and — all — others — 
other video streams can be chosen between frames. In this way, the video stream from which the 
frame in which number same about each film frame of video frames exist doubled by this selection, 
i.e., the video stream of drawing 4 (E), is obtained. 5-5 pattern obtained as a result displays each 
(each film frame is given by five video frames) film frame for 1 / 24 seconds. 

[0028] Drawing 5 is an outline block diagram for realizing the policy illustrated from drawing 4 (A) 
to drawing 4 (E). A frame rate is doubled in order to make the interlace field join preferably in order 
that 60Hz2of inputs- 1 interlace video may be impressed to the thing 52 which combined the Rhine 
doubler and frame doubler of the advanced technology and this combination may offer 60Hz 
sequential-scanning video signal to the film source, next to offer 120Hz sequential-scanning video 
signal ( drawing 4 (B)). The Rhine doubler and the frame doubler 52 offer a switch wave ( drawing 4 

(D) ) based on 3-2 (6-4) sequence, including 3-2 pulldown detection. The video stream I/O which 
doubled Rhine from equipment 52 and doubled the frame is impressed to the 120Hz frame 1 delay 
54 and (although shown roughly, it realizes in software electronically in fact) the single pole double 
slow switch 56 which output 120Hz video stream for which drawing 4 (C) was delayed. The output 
of a switch 56 has five to 5 desired pattern (each film frame is given by five video frames), and are 

1 / 120Hz frame rate video signal displayed for 24 seconds about each film frame. 

[0029] As point ** was carried out, this invention is applicable also to the display by the nominal 

frame rate (72Hz and 96Hz) again. 

[0030] Drawing 6 (E) explains the 1st example of this invention in which uniform film frame display 
time is attained in 72Hz frame rate video signal from continuous drawing 6 (A). Drawing 6 (A) and 
drawing 6 (B) correspond to drawing 1 (A) and drawing 1 (C), and they are repeated in order to 
make a drawing brief. In this 1 st example in the 72Hz environment, it is not necessary to double a 
frame to 1 20Hz. It is changed into 72Hz frame rate by compressing each 1 and the frame for 60 
seconds within five frame sequences into the frame for 1/72 seconds on which the period for null 
1 / 72 seconds follows so that it may become the video stream which is maintaining the 3-2 pulldown 
sequence and which illustrates the video signal changed into sequential scanning from the interlace 
scan of drawing 6 (B) to drawing 6 (C). The video stream of drawing 6 (D) is given by carrying out 
72Hz frame period 1 batch delay of this video stream. By switching the video stream of drawing 6 
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(C) and drawing 6 (D), the output video stream ( drawing 6 (E)) as which each film frame is 
expressed in three 72Hz video frames, therefore displays each film frame over rate of display 1/24 
seconds of the original film frame is obtained. 

[003 1 ] Drawing 7 shows the functional block diagram which realizes the attempt shown in drawing 
6 (E) from drawing 6 (A). 60Hz2of inputs- 1 interlace video is given to the Rhine doubler 72 of the 
advanced technology, and this joins the interlace field preferably about the film source, and it is 
made to bring about the 60Hz video signal scanned sequentially. The Rhine doubler 72 brings about 
a timing signal further including 3-2 pulldown detection. The 60Hz [ which was changed ] signal 
scanned sequentially is given to the frame compressor 74 of the advanced technology, this generates 
the 72Hz video signal scanned sequentially, and the 6th frame period is made into the null here 
( drawing 6 (C)). There is a 3-2 pulldown sequence in the output of blocks 72 and 74. There is a 
72Hz frame of the null following five 72Hz frames which the frame compressor 74 carries out time 
amount (using time delay if needed) compression of the each 3 to 2 pulldown sequence of an input 
frame for five 1/60 seconds at six sequences of 1 / 72-second frame, namely, tell information under 
control of a timing signal, five compressed 60Hz frames, and it ( drawing 6 (C)). This video stream 
is given to one pole (A) of a switch 76 (it is shown roughly and a switch is realized electronically in 
fact or by software), and one 72Hz frame delay 78. The output ( drawing 6 (D)) of delay 78 is given 
to the pole (B) of another side of a switch 76. With the switch control signal generated with the 
frame compressor 74, the time of the null frame as which a switch 76 comes to choose a delay video 
stream in B location ( drawing 6 (D)) is removed. A switch 76 always comes to choose a video 
stream in A location ( drawing 6 (C)), a desired 3-3 sequence video stream ( drawing 6 (E)) is 
brought to an output by that cause, and three 72Hz frames display all dynamic-image frames here. 
[0032] It replaces with this and desired 72Hz video stream may be pulled out from changed 120Hz 
video stream like what was generated in the example of drawing 5 from drawing 2 . For example, 
you may change into 72Hz video stream which has three video frames to each film frame by 
canceling two frames every five 120Hz frames which continued a 120Hz video stream like the thing 
of drawing 1 (D), and carrying out time amount expanding of the three remaining frames. It is the 
sequence often 120Hz video frames A1-A2-A3-A4-B1-B-2-B3-B4-B5-B6 (each "A" and the "B" 
frame hold each same film frame here) Supposing it is shown clearly that a number pinpoints each 
continuous video frame location A3, Bl, B4, and B6 are canceled, time amount expanding of the 
remaining frames is carried out from 1/60 seconds at 1 / 72 seconds, and the video stream of 72Hz 
frame rate which has frame sequence A1-A2-A4-B-2-B3-B5 may be brought about. The frame rate 
translator which can be used in order to bring about such a function is common knowledge in a 
technical field. 

[0033] The 1st example of this invention is explained by the sequence of drawing 8 (A) to drawing 8 
(F), and equal film frame display time is attained in the rate video signal of 96Hz here. Drawing 8 
(A) and drawing 8 (B) correspond to drawing 1 (A) and drawing 1 (C), and in order to simplify 
explanation, they are used again. It is not necessary to double a frame to 120Hz in this 1st example 
in the 96Hz environment. The interlace-sequential-scanning conversion video signal which 
maintains a 3-2 pulldown sequence and which is shown in drawing 8 (B) is changed into 1 / 96- 
second frame from which a period produces the l-/each 60-second frame of five frame sequences for 
three nulls 1 / 96 seconds by carrying out time amount compression at 96Hz frame rate, and the 
video stream shown in drawing 8 (C) by this is brought about. Only one 96Hz frame period is 
delayed, this video signal brings about the video stream of drawing 8 (D), only one more 96Hz frame 
period is delayed, and this video stream brings about the video stream of drawing 8 (E). By 
switching between the video streams of drawing 8 (C), 8 (D), and 8 (E), an output video stream 
( drawing 8 (E)) is obtained, all film frames are expressed with four 96Hz video frames here, for this 
reason, a film frame is displayed for 1/24 seconds, and this is the rate of a display of the original 
film frame. 

[0034] Drawing 9 shows the functional block diagram for realizing the attempt shown in drawing 8 
(F) from drawing 8 (A). 60Hz2of inputs- 1 interlace video is given to the Rhine doubler 92 of the 
advanced technology, the interlace field is preferably joined about these films source, and it is made 
to bring about the 60Hz video signal scanned sequentially. The Rhine doubler 92 brings about a 
timing signal further including 3-2 pulldown detection. The 60Hz [ which was changed ] signal 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tr2in_web_cgiejje 6/23/2006 



JP,11-243507,A [DETAILED DESCRIPTION] 



Page 7 of 7 



scanned sequentially is given to the frame compressor 94 of the advanced technology, this generates 
the 96Hz video signal scanned sequentially, and the 4th, the 7th, and the 8th frame period are blank 
here ( drawing 8 (C)). There is a 3-2 pulldown sequence in the output of blocks 92 and 94. Five 
96Hz frames which the frame compressor 94 carries out time amount (using time delay if needed) 
compression of the each 3 to 2 pulldown sequence of an input frame for five 1/60 seconds at eight 
sequences of 1 / 96-second frame, namely, tell information under control of a timing signal, and 
three 96Hz frames of nulls are obtained ( drawing 8 (C)). This video stream is given to one pole (A) 
of a switch 96, and one 96Hz frame delay 98. The output ( drawing 8 (D)) of delay 98 is given to the 
2nd pole (B) of a switch 96, and one further 96Hz frame delay 100, and this output is given to the 
3rd pole (C) of a switch 96. At the time of the 1st null frame in the sequence as which a switch 96 
chooses the video stream for which only one frame was delayed in B location ( drawing 8 (D)) with 
the switch control signal generated with the frame compressor 94 The time of the 3rd and 4th null 
frames in the sequence as which a switch 96 chooses the video stream delayed by two frames in C 
location ( drawing 8 (E)) is removed. A switch 96 always comes to choose a video stream in A 
location ( drawing 8 (C)), and, thereby, a desired 4-4 sequence video stream ( drawing 6 (E)) is 
brought to an output. A switch 96 is shown roughly and this is realized electronically in fact or by 
software. 

[0035] It replaces with this and desired 96Hz video stream may be pulled out from 120Hz video 
stream which was generated also in the example of drawing 5 from drawing 2 and which was 
changed. For example, you may change into 96Hz video stream which has three video frames to 
each film frame by canceling one frame every five 120Hz frames which continued a 120Hz video 
stream like the thing of drawing 1 (D), and carrying out time amount expanding of the four 
remaining frames. For example, the sequence often 120Hz video frames is A1-A2-A3-A4-B1-B-2- 
B3-B4-B5-B6 (each "A" and the "B" frame hold each same film frame here). Supposing it is shown 
clearly that a number pinpoints each location of the continuous video frame B 1 and B6 are canceled, 
time amount expanding of the remaining frames is carried out from 1/60 seconds at 1 / 96 seconds, 
and 96Hz frame rate video stream which has frame sequence A1-A2-A3-A4-B-2-B3-B4-B5 may be 
brought about. The frame rate translator which can be used in order to bring about such a function is 
common knowledge in a technical field. 

[0036] This invention may be realized using the analog and digital one for which a function is 
performed in software and/or firmware, a hybrid analog to digital, and/or digital signal processing. 
The digital equivalent of an analog device may be adopted (digital delay may be adopted instead of 
analog delay). 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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71 — Ayt e -^m, miEye-^fi, sui53-2 

is— tr I/* CD 2 V — *T > ^p$5$\Cfc> 7 1/ — AO 5 *>0 

2ot, SulE3-2 i/-^yx(0 3V-^y^:fc 
57 1— A(0 9*><oiotSrHiSU S&fcBflBfflBS 
Sr&*, HUfEf^raffiffiSte, 5o(7)7l/-A3-2 
^ryX(D#7l/-A^l/6 0 1/9 6fMcffifi 

20 IttHtme] 3-2//^!)y/^-y^n, 7 

-f/UA^b^Cfc^B 6 0Hz7l/-A*©«ftj|SS 

nfctff ****** lt, »Wl«l:ft5:tft 

< l 2 0 H z 7 u-A*-cKSi5:jfeS«*t5fc«)^S 

StrfE 3 — 2-?>vW 6 -4s<f — ft IT 

iftfipLoo, 8ulE7>r/l-A^ib^Cfclfx^-fi^07l/ 
— A^£r6 0Hzd^l20Hz ^t6^f^7 P 
t, 

6007 i/-Ay-yy^^i:fc57y-A(Z)H 
30 <Z>ft|04fettft«<Dt)<OS:B!l8feb, ^o4o<7)»8Lt 
71— A>>— ^V*0#*l;i&6^gLfc7 W— AO 5 

[ft*® 7] 3-2y/U^yA7-^tt5, 7 
>f/WA^P,^Cfc*B 6 OHz 7l/-A$(OJi^j|i^ 

< 7 2 h z 7 w-A^wg^^fi^-r^^^o^r- 

1512 3-2^^^^^-^^ 6 -4^-^t IT 
40 iftLoo, HUlE7>r^A^f>^Cfctfx^fS^07l/ 
-A^^r6 0HzHl20Hz IdfSK-fS^X y :/ 
t. 

1 0icO7 W-A 6-4 y-^y^©^ 4 ocO 

7U- A v tftb*> 4 o^)y-^y^a^ 1 0(07 1/ 

-At, 6oOe/-^r>-Xgi5^0 3o0 7l/— A £ 
6£U S^6o(D7!/-A(D^!:l/l 2 OfJ>a><b 

IH*5 8l 3-27 p /^')W^-y?:tt5, 7 
^A-A£>P>£i:/c£ B 6 0 H z 7 i/-A^oid»:^^ 
50 HfctTf LT, M^a«luft5rt4 
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3 

<96Hz7 u-j*mx*m&i£&m7F'rz>titb(Di?mx* 

I^loo, iiulE7*f /u^tb^Ctz^^rm^yu 

1 0i^)7 U-A 6-4 v'-^y^O^ iCfc57 l/- 

[ff*99] 3-2://l^?>^*-V£^-rS, 7 
^/WA^^C/bfcg 6 OH z 7 1/- i^CDjli&jfeS£ 

< 7 2 H z 7 1x-A^T*)Ilft^tt*^i-5fc^cD*&T* 

HUffi 3-2 ^r^XCO 2 >— -{r V^gj5:frtD7 U— A<D 
9 *btf> 1 Oi^iltXr 5/7^, 

50(D7WA3 - 2 ^r>^C0^&7 A£r 1/6 
0#^^l/7 2t^KIt^^T>77 P ^^ 

o] 3-27 p ;^'>y/^-y^t5, 
7^/WA^ib£C/b£ g 6 OH z 7 A^Bg^ac 

&< 9 6 H z 7 U-A*tlBft*$S/Tt5feft©Jfe 

S5ie3 - 2 frl/ystD 2 v"—^:/ 7 A(D 
9*?C02o<h % Btl|53 - 2 v—^>^C03 V— ^y^S 

^©7 1/- 1 o t &j»It^f y / i , 

5 007^- A 3-2 i/-^yX^7l/-A$: 1/6 

0»Hl/9 6 »^«FPflff tt-T 5 * ^ 5/ 7* fc , 

[»*S1 1] 3-2^/W^i>^*-^*r*i-S, 
7^/l^A^^e>^Cfc^&B 6 0Hz 7 1 — ^(D-Of U 

:t4<l 2 0 H z 7 A$tI3cMf /^t5 tfe 

60Hz2-l^b60Hz^y^ *£;ftfde& 
ffiES»»tt. fiulE7>f7UAa><b£ 
Cti\?T*{S^t:&ft. mfl53-2 7 p ^^w<^-^ 
6 0 H z oJ0t&;£tt£ ixfc tfx^HI-^SrfcB* 
U ^C6 0Hz-12 0Hz7y-A$^7 r 7^ 
fl&fE^T^fi, BiJiB6 OHzOMSJJc^SJx^itrx 

LTiij*-*-* 1 2 OHz^m^^fi^tVfc^ 

x £tb^u £bicyu-j±y e-*, ry-^ 

*SJ;tfB&S?r^ buIE7 u- A y fc*-^ r!i-^ 
fccfctffil&gf*, 6o£07i/-A-y-yy^o#><ricfe 

o^git7u-A-y-^y^^l:fe5Bglfc 



4 

Ho 

2] 3-27 p /w^^v^^->'4r*i-6, 

7>f /PAi&^^Cfcfc 160Hz 7U— A*<D>f U 

ri:4< 7 2Hz7U-A*-e)W»:*3lE«^i-5fc«)0 

6 0Hz 2-1^^6 OH z ^ * SftfcJBifc 
Butea^fi, itulE7>f/i<Aa>t>£ 

SrlWW-5 6 OHzco)1i»:^fi^nfctfx^m#Srm* 
U ^C60Hz-120Hz7y-A$^7^ 
3k WIE^7fi, Bul56 OHztmMJnttr 
fuE3-27Vu^>^*-:/£6-4 
/^-yt LT*££H-£ 1 2 OHz<Dmftjfe££*Lfctr 

^^Sr^*, B9i57i/-A^y-^*3J:^^^^ 
^te, l 0flO7 y-A 6 - 4 v/-^yx(D^ 

5 4 0(07 1/- A, ■f-^^^>4 0CDv'— 1 
20 OC07U— A£ N 6 0©V- 5r^-Xgfl#0>3o£>7 

A£SrglJ|*U <D 60<D7 U—J*<D&* & 1 / 1 2 

0#^P>l/7 2#^Mf5, ^Ko 

im&mi 3] 3-27 p ;^')y/^-y^tt5, 

7-f/VA^b^Cfc* 160Hz yu-J±m<04 U 
w£&< 9 6Hz7l/-A*-C)(g2fe*aE«*"f5fc«)0 

6 0Hz 2-1/^6 OHzC-fy^y-X^fci^ 
30 Cfcfc*x*-ff fu!23- 2 7 p /^^y/^-y 

zmw-fze oh z <Dmikfe&£frtc\?T*m^&mjj 

U ^l:60Hz-120Hz7W-A$^7^ 
3k 6 0 H z (DUl^^^ £ VrMt 

#Sr£ti\ j}ME3-2://i^*>v^->£6-4/<* 
-^i LT«^-T5 12 0Hz ©IDIftjfeaESttfclff 5 ^ 

y^m, «SffE7U-A7 f y-^*3J:U5ai^^/N*^^ 
fi, l o||(D7 y-A 6-4 -y-^y^o#^ 7 
u— A(7)2o£ x -tt^he^xD^— >5r 20 

40 (D7U- A£glJ8£U ^«9<080GD71 ACD^g-* £ 1 

/12 0^e>l/9 6^#St^ ^Bo 
l»*Sl 4] 3-2^^^>^^-V^W-T5, 
7>f /^Aj$>b£Cfc£ g 6 OHz 7y-A$(7)^y^ 1/ 

r tt£< 7 2H z 7 y-A$t«4$i,Tt6 tfeo 
6 0 H z 2 - 1 6 0Hzl^y^ .X £ix/cJd& 

cfci^a-flr-s-SrStt, hSie3-2 7 p /^^w<^-> 

50 ^jfi^1-5 6 0HzcDMS»:^2$nfc^^ft^W^ 
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7W-Ay t°-*:fc<fctfffi®3§te5 0(07U--A3 - 2 
i/— ^V;*<0#7 I/— A£r 1/6 2 6HC 

5] 3-2^^^^/^-^^^ri-^, 

6 OHz 7 A^CO-O^ V 

r ^r?i< 9 6 H z 7 W-A$t«M^t^fci6^ 

60Hz2-lW6 OH z ^-f :/* *£ftfdlR& 
I^WfeW**^, fulE^&S&te, iiuf57^A^ib£ 
Cfcfc^;*-ft^-£§tj\ miK3-2 7Vi^?>v^-;x 
Zmft-tZ 6 0 H z <o«2feife*Sixfc tr^ft #*IH* 

7U- Ay fcT— ^*5<fctfJE8gSf*, 5 0071/-A3- 

2 v/— ^>-,X(0#7l/— A£r 1/6 0#**fe 1/9 6# 
KBEffiU MI53-2 jr^o 2 is—tr 
1)671/- A(09^(020^ HUIE3 - 2 ^y^O 

3 ^^r^S^;$)57 U-ACD 5 1 o£ 

[fjt#:®l 6] 3-27 p /^'>y^-y$:tt5, 
7^/PA^ib£C/^S !60Hz7 I/— J±m<Ds( 1/ 

:i:i<12 0 H z 7 W-A$tiftM*/TtSfcfe 

S5IB3- 2-7/v?*?i/s<9 — :/Sr*rt-4B9IE6 OHz© 

8915 3- 2zf/V?*?'y/<9 — >&M]ft*tZ> 6 OH z (OjlS 

mile 6 o H z (DM&Tk&Ztitc tr -r^-ff f07 u- a^ 
HUIE3- 2^u^»?^^ — >-Sr6-4^^ — :/£ 
Ltlfift^ 1 2 0 H z (DiftM^nfc trtlf f (D 

6OC07 l/— Ai/— ^>^o#^(D7 l/— Acog#]£fc 
tt*tt<Ok<D£B!lgfcU 4o(D»8Lf:7l/-AV-^ 
^*co£* f£*>5BM£Lfc7 AiO o 1 o$:#3l 

[if*«l 7] 3-2://^*^*-v£W-r5, 

7 ^f/WA;^ |60Hz7 U— A^O-Y V* U 

r£fc< 7 2Hz7l — A^-CKI&^^-r^fc^O 

liufE6 OHz©>fy^ i/— *£Hfc7-f /v-Aa>e>£X£: 

6 6 o H z ©J(19:^S^ixfc^^-m#^^ i/-* 

mils 6 o H z omftjfeat £ixfc f f^(lf(07 I/- A* 
Sr. BUBE3- 2^!>y/^-yS:6-4^-y<l: 



(4) 

1 2 OHz^Wft^jjESttfctfx^-fi-g-O 

1 0i(D7U-A6-4v'"^y^(0#^[:fc6 4OC0 
7 1/ — A. -f-Jito*), 4OC0^>— ^i/;*gE;ft<0 10<£>7 
1/ — A t . 6ocOV— ^y^S^3o(D7l/- A £ Sr 
j8 906o(D7U-A©^S:l/l 2 0«>a> 

8] 3-2^^^v^^-^Sr#i-e, 
7>f /I'Ari^^C/bS 160Hz 7W- J±m<Os{ U 

r &ft< 9 6H z 71/- A^T-dfiifcfeSS^i- ZtztbO 

WIE6 OHz^^ ^Sixfc7>f /V'A^b^Cfc 
liWflMJ-*:, B&ie3-27 P /l-^>>>'^^-^^^^ 
5 6 0 H z <D)HBj5c3fe3E * ixfc trtjft^^ i/— * 
-i^S»t5^T77 p ^:, 

HUIS6 0 H z (DJUHftjfeSESnfc tTx^ffi ^7 W-A^ 
Sr, 81E3-2^!?>'^-^6-4/^-yi 
LTlSfir-r^l 2 OHzCom^^^tt^fcr^^f^ 

1 0ffi<O7 1/ — A 6 - 4 v— \Z&>&7 I/— 

^H^2o^ -f 6 ooy-^y^^w 

2o(D7 1/ — A£r^iJ|^L^ <0 8o(07l/— Aco#* 
^1/12 og>a>& 1/9 6S^#g-r*;*X5>:/i:«: 

[»*JSl 9] 3-27VW9 W^^->Sr*i-S, 
7^/UA^fe^C/c:^ |60Hz7 I/— A^fO-f U 

r£ft< 7 2 H z 7 1/- A$tIftj|S$it5fc«)^ 
30 iSt'fcot, 

3-27 P /^')WN7->'?rtt5, ii1JlE6 0Hz(O^ 
y^i/-7^tifc7^;^d^4i:tt*T^m, 85 
15 3 - 2 7;uy9l"<? — ^$:m&-t-Z> 6 0 H z <7>HS& 

5 0(0 7 1/ — A 3-2 ^>^(0^g-7 — A 1/6 
O&frb 1/7 2&^EEttU. HUI53-2 v— >$r^^(0 

2 i/-^y^^07 I/— A<0 5 h(D 1 ^^W^t^ 

[IS*«2 0] 3-27 P /l->/^WN e ^-^^^ri-5, 
^^/l^A^^^Cfc^ @ 6 OH z 7l/-A$(DY 1/ 

r kte< 9 6H z 7i/-A*-e)Hjj:jfeS**i-sfc«)0 

HU126 OHz^y^ I/— 7.$ixfc7>r/^A^P>^C/c: 
tr^ft-^S:, mj|23-2 7 p /w^^w>^-^$r*ijfi- 
5 6 OHzCOMg^S $iX^c tfx ^l^-id-r l/-^ 
- 5 * ^ 7^ , 

5 0(07 I/— A 3-2 >5r^^(0#7 1/ — AS: 1/6 
Otyfrh 1/9 6S?|Cff^L, HUIE3- 2i/-^y^O 
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2 ^r>^(D 3 v/— >5r y 1/ — J\(D oh<Dl 

[00 0 1] 

Cfc tfx;H1f# (film-originated video si 

gnai) ssj^^a^^^r-rr t^<, mm&m 

X U tf 3 i 15 > t° - ^co^e-^ ft ^cDift 7 
[0 0 0 2] 

[WJtfiffitoRW] :<OHSH #IC72Hz, 9 6H 
z^octt^l 2 0Hz(D7l/- r^V N 7 1/ — A^<7) 

fcV^fS-^fcfi* !60HzO7 I — A^OWl&fet 

t\*\ ^<OJ:54y-^lt fc<hx.tf. I¥NTSCf 
H:^ 3 y(|^ 5 2 57^^y^n-A (-fy^u 

f4P>tfl:4 8 0, 7 2 0feJ:t;i 0 9 07^y$:tt 

6 t>oft ^co>r>^ -xjfeaEis Ai^mnjcjfeSEtoHD t 

T'fctttf, 7*>f >^ ^Stt^o X-f 

-^^t>(^7^y$^6ri:{)*)^ ^0>4§^7>f 

[0 0 0 3] w^5SW«>— (advance 
d) NTSCrl/f^a Hc&tfS t><E>T**>5 0 

#C^|:@ioPALy^TA(7)5 0Hz <d:7 y 
jEfig-f 5fctf>iC, gfcWT 1 0 0 H z <D7 \s— j*m&&& 

y hTMil 2 0Hz^O7^'-A$/T^ffiV^5^i:^T* 
l6t'fo^?o ^tD^g\ NTSC7l/^ 3 ytyh 
ioi^PALTH^yg >ir :y h (Dtz feidf^ — (Ox U tf 
v^a ^»5fi7>f >Srttffl-rSfc»l-li, NTSCOyu 
— >9 r^V^/c^JC 6 OHzONTSCCfc^tlj: 

nStofcyy s/^oraJBJi#ftLftv^LTt, NTS 
C1?s> h^fCl 2 0Hzt/T^ffl$H5^{)U4 



5 

[0 0 0 4] fci^H 6 0Hz^7/f-/VK$^y 
^ ^tlfcNT S C tVty-^^b 1 2 OHzO 

@60Hz (JI^}C{i5 9. 9 4Hztfc5^ lit 
(i6 0Hz^Lt^^5) ONTSCy-7^^ 
i/-^t5r ^icj; 5 0 24fps J* 

U-*7^— /UKO®OffittcD#£^<# (merge ) 

£-tf£r£-efc5o SfL^x-O-* v — ^ £stitc7 is— 

j**m&l-zz<D£ot£&ffiztitz&ttn % 3-2 

>^ I — ^SJt/cx Ulfi^B y7/f-/l^ K^l^cy 
20 — ^fr^u V* U— * £*Lfc#:7 — AfijcCO 
>T >^ ^^^Lfc^u-tf^g y7>r-;vKftJ: j 3 fc 
#<<o*^*j»*#i-5<t5^ft5o 7>f^K^W 

f:#7Ut'y3 >-7>f — /vKrt^Tk^SiSIO^IIK 

fife-r^o l*>>u t> u3fHt?*>ixtf . 7^ys«*5J:r; 

[0 0 0 5] 7t;CD^ U— y^ftfc: 6 0 H z ft 
tLfc 6 0 H z NBifcjfeaE«#WU H20Hz7l/ 

fcfeoS*?4ftS«3&5-o^»-t?fijS»-e»)5o 

- A £fg^£*L /effete, 7i/-A*fiH:tfejB*tL 
T6-4^-y^iofc7>f;^/^-y?:H$t 
5o 3IS*W^, B^l:a»t5 2o(07^;^7i/-A 
dS^Sti 1/3 0^^151/2 0W:^^coT$/t^ 
Jx6-cfo5 5/^, ro6-4/^-yy-^y7(7)/c 

[0 0 0 6] 01 (A) mmLtc7U-J±A^ B, 
C*5il5DSr*-r-5it*0 2 4 f p s»i«7-f/^ 
S^5>^-t"o 2 4 71/— A/#(Of(j@^y>f^A^, 3 

- 2 7 ^/UA^!) Vit^ffl IT 6 0 H z <£>NT S 

1 ocd y >f 7 y-A^ f>3oo \ff^-y 4 —jv Yfr 

± CW7^ /l/A7y-A^f>il>T 2 OCD tfx^-y 
-/l-KMCS (fc^^l^ AABBBCCDDDftir* 
Tfct), '^T l"Aj TBJ 4^ttSifS7^^A7 
50 y-Atfe5) o rorirfl^l (B) (C|g^$tL5 0 
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tej *5«fctf roj tt, (s|^y^i/-7Ti/k^3 

10 0 0 7] «|60Hz(7)NTSCrUt^3 Vff-S§- 

as 74 )VJ± y-* SrWf 5 d £ Sr&ffi-T 5 r £ tfsgEfcT* 

fc5o fc^XLll US-PS 4, 8 7 6, 9 7 6('J; 

*7 j-;v\?frtmL£inz> 0 mm*&&-rztz* 
*y-*&7 * /\'M>^kzm&\z<DfyftG<o»T&i,'<* 
—>&'&bti% (-j-tet>t>, 110111101 lttn 
x\ -t- r i j tta&fc^u roj rtMtosfc^:: 

7 6, 5 9 6^, 14, 9 6 7, 2 7 1f, |4, 98 
2, 2 8 0t, SU, 9 8 9, 0 9 0f, *4, 99 

8, 16 7f, f5, 255, 0 9 1f, 15, 25 

9, 451f, »5, 291, 2 8 0§, $5, 36 
5, 2 8 0-*§\S?5, 3 9 8, 0 7 1 **5 £t*kHfl £ tl 
fci^ttllWO 9 5/ 2 4 1 0 0»T^tl5 o :L(7Vn 

[0 0 0 8] Hi (C) fi, mC< 3-2 7-fy^//l/ 

^-y-x^^vw^y— i^— coibii^ 
7 j /\sj»7 U-*7^-/U 

Sfcfi. r^7 3 >\t^t th\^7 ^ ;\sJ±y- 

htz.mt}7 y$ u-*A£}7j —/i, Krt 

[c£/&$*l5o 2oco^^-/i- Kco^WL7t ^cOT*fc6 

[0009] «|60HzO><^ X^fiA^fg-?- 

4B60Hz CD^T ls—*7j—/\<> Y^b^M7 U— 
A^$r^*f"5o ^ttr<D7W- Ate|iJC< 3- 2s<? 

Z> 0 -r^^>*>> (\r>(D5z<D7 4 ;vj*7 u— 
Mz.tt&-fz>) 3^(om-<om9:^7u-j^<oW^ 

(fr<D7t<D7 >( jVJ±7ls—MZ-1$fc-fZ>) 2 ocDfp] — CO 
[0 0 10] PAL (ioit/NTSC) A^£r&V\ ^ 



(6) 

^>f^/n^7r^-^ir • h y — X- >f — 

#w>f KflSrcCO^x/VLD 1 0 07^f^7Ti) 
[0 0 1 1] Ell (D) 01 (C) CD 6 OHzlH^ 
<Dl&Sk& x 1 2 0Hz©7l/-A$$:tl3-27 P ;^ 

io /VA7U- A^^SlC 1/3 OS?*5ctVl/2 0#^ 

[0 0 12] Lfc^oT, «t 9 7 A^OjS5V^^C0 
fc^^iBt7^/UA7^rH:^3 yfff^fM 

[0 0 13] 

[*W0>*K] d(D*W^J:D, «@60Hz^) 

*i'-x7j~/i'h*m*tcamfrM&7u-j±m(D) t 

S3 9, <fe<oifx^y-^fi§*^*^gE^aWcov^ 

[ooi4] z<o&mc£*) s y-*m^m^(D3- 
2'<$-^\^ y-x{g^-fc±*)m^7u—j*mzm& 

7jk7u-j±mi>K mm&7v- ^mnmiLfe, -rut** 

72H Z> 9 6H ziSXXfl 2 OH z (£ 
[0 0 15] 1 2 OHz&mMX'fD^&mM&l^^^ 

o 3 - 2 -fiv?*; i"<2—i/$:1!m't-Z> 6 0 H z 

VT*m^*mJl-fZ> 60Hz2-H^ W-J* 
6 0 H z W^^*^glS^^tPo 6 OH z CO 

fc&7*—~ *y b&&&£tltcf§'%$.ti&7t<D£B 6 0 
HztOA^fx^ft-^d^ fcLTC^MUJcjfeaE^^—^y 
hT^^cO^^lf, 60Hz-120Hz7U-A$^ 
^Xf-Sl^JD^^ 71/- J^m^7\t, 6-4'<* — > 
t IT 3 - 2 7 p /v/«»A7-y|:«j$t5* I 12 0 
HzCD^x^m#^W^L. m^-f^(-, 6 7l/-A-> 
so — ^r^^CO#>!r (O^CD® 1 (D7 Is— J±&tzte&&<D7 U 
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— A&IMI&U B«t5 4 7W-A^^^© 

5, 7l/-Ayt-^ (repeater) , ^ (delete 

r ) fcitffi&S (substituter ) £ 9 fcyi^ltSo 
*»Bife:7>f/l'A7l<'--A£r5otf>l 2 OH 
z 7 Aj&S*«U (5c^)7>f/^7l/-AI$Ml/ 

[0 0 16] rco«^ttifc, 7 2HzS^iU5 9 
6Hz***Kf>JSfflpriBt?J>5 0 p£j3g-te 2 ii 19 

-engi-et £ 5o i*»:iii2 0Hz[:7u-A^ 

[0 0 17] 7 2Hz7l/-Af|:fftfSfci6(OiI 

2 7Vl^*>VN'*->£;||^-f £ 6 0 H z CDjQfl&TfeS tf 
T^fi #^ttJ^-r-5 6 0Hz2-H^ 

6 0 H z KS&^SS^SSr^tfo «i60Hz ©*S7 

h#£*£;h,fc«*4fctt5£0>*B 6 OHzl 
»C*SA^ tT^^-fs 60Hz-120Hz71/- 
ASp^/^cRpjoStu 7l/-A$^li6-4/^ 

—>b Lt 3-27 p ;^!)y^-y^t^S l 
2 OHzObr^flr-S-SrWAU rcoff-^fift:^, io 

i©7l/-A(7)6 - 4 v— ^V^CO^g-^ (Df (D40(D7 
W-A£»J|&U 4i/-tr>xUft(Dtp(D 1 

7 A:te £u?6 i'— ^>*SfB#<D*o 3 7 u-A£giJ 

BfeU 8^60(071/-AH^ 1/12 0#^?>* 

^i/7 2#{c«iMt5, 7i/-A7y-mr; 

[0 0 18] 7 2H z 7l/-A$lC^t§fcfe(DgI 

ifcttAA«t#«i}:t*7t-Ty 

h-efc**^36^fob-f , «!60Hz A^^o 
ct^3-2^ p /^^W<^~^Sr^r-r5ft^ > 5oO 
!7 AGO 3 - 2^->{ryxrt(D§7!/-A5: 1/6 0 
#^f)l/7 2#Cffil^o3-2'>-^yX02'> 
— AOlo^jg-r, 7l/-A!it° 

[0019] P5H*e9lCS3V^T, 7 2 H z £&£IBl*, 
#7>f/^7 1/-A^3o0 7 2H z tfx^7 AT* 

7C©7-{^7U-A©*/T*ffc5 1/2 

[0 0 2 0] 9 6H z 7U-A*lc£*-T5fc«>0>£« 



i2 

*tf B -to>»£\ SSBI*, 3-2://!^*:/^-^* 
*rT* y 4 /\oJ»frb±Ctc ¥y**m #£rg& D^o3- 
2 ^/^^WN'^-^SrJHIftpi-S 6 0 H z OWft^aEtr 
60Hz2-H^ w-x^S- 
6 0 H z «Kft*3Sa««Sr^tf. * g 6 0 H z (D^7 
t-^y h^jft$ixfcft#*fcfi7CtO« B 6 OH z CO 
A^NI^S tT-r 60Hz-l 20Hz7l/ 
-A*^7^PP*P*tt. 71/-A*^7ll6-4^ 
^-Vi:LT3-27 p ;^')^-y^t^l 
io 12 0Hz^t'rt)f^lii*L, i!G>{t#H:fc(w, 1 
0|(O7 U— ACD6 — 4 v'-^y^(0#*0f02ow 
:7U-A£giJ|&U -f 6 Jrv*»#<&2:7 

ASrgiJ&U ^8 008 71/- A§r#>* l/i 2 
0#^5>^l/9 6i»l:Mt5, 7^rll^ 

[0021] 96Hz7 I/— J±mc : g&1~Ztz#)(DmSi 

20 7*-7yht*6^|:W*6f 1 «|60Hz(D7 
U-ASpjSttf 3 - 2 ^z^^^^- VSr^T-rSft-^ 

5 0(07 I/-ACO 3-2 V—{ry^rtC0#7 
Srl/6 0&£>& 1/9 6fMlffiltU d»o, 3-2 > 
— Srl/X<D2i/— fr>'XUft<Z>2y U— A*3j;U*3 - 2 

^ u-a y «tt5JE««(cHijpSii5o 

[0 0 2 2] j^HJfiffS^jSV^T, 9 6Hz«Ift 
#7-f/VA7WA^4oc09 6Hz t*rt7 Af^ 

30 oT\ i©7^f/l/A7U-AO$/7$-ej>-5 1/2 4^ 

[0 0 2 3] i-^TeOHJSfiaj^*5^T, TcCDA^If-^id 

[00 2 4] 

^o [PiHBfcl&W] A*jflM§-y-***tt;« 

KPFftJfeft (VHS7^-v 7 hcOiffffl7 P l -^i 

m*£tiiZAt)yi<—J±mit r^gj 60Hzt*w o £ 

bJ-s ^l^n-K^rt^h F6 0HzJ :7 
K*N T S Cft-^T* £ ifcH^7 -A- K*li 5 9 . 
94HzT*fc£ 0 Lfc^ot, AMt©]E»ft7>f- 
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^Ufc^tf72Hz, 9 6Hz*5«fctfl 2 OHz"C 
[0 0 2 5] jgJKLfcH2 (A) ^C>B2 (F) ft, 1 

2 ohz ^w-A^mftjfeaEasstr^w^fcv^-c 

(1/2 4 #(0^0:7^/1^:7 W— A^prai-*LV^ 

<omi<o$mm*wm~rz> 0 02 (a) *3«fct*B2 

(B) HI (A) *5itfBl (D) fc#j£U 0® 
*MS8I^Sfc«>*ig$ixTl^o 3-2 (6-4) y 

0 2 (C) 3 

(H2 (d) ) «r£j*u #^-#<D*r<& 

ft«<07i^-ix^aijgStL*SSn5S2Oifx^ h 
y-A (B2 (E) ) Sr^fiELT, #7>fW7WA 

x** h y-ASr^-fr^r (0 2 

(F) ) o ^m<t LT#ib*L5 5-5'<* — 
(#7^;VA7l/-A(j:5o(7)t*ft7 U — Mz J: 9 

60 

[00 2 6] @3f^ 12 (A) ^5>B2 (F) 
£ 0 6 0Hz2-Hy^U-^t'fttfcoTt t t^ 
S^7^y^7 3 2 te:BWP£ix, yj^f-fyteyj 

/^y-^^^fLT, 6 OH z <7>ra&^S^y^{f^£ 
J:M^^7>f-yvK^ff$f, 

»3t*aE«»i:UT«MB-t-S. 7^^7 3 211 3 
-2^/W^^^aj^^ 0 2 (C) tC0^ 

9 3 - 2 ^-^V^-^-^jf -^-$:^-^5 0 7^ > 
^«iftofc6 0HzlR»CjfeaE«#W:, ftft&ffivyi' 
— J±?-77 3 4\Ztf)M£tl. 7l/-Ay7'7lil 2 0H 
z7l/- A^tf^ft^ (0 2 (B) ) £3§£-r5o 3 
-2^A/^9^5/— {r^JS, ^P^^3 2^oJ:t;/D 
v9 3 40ttJ^jC#ffi-r^o 3-2'>->5ryxv-^cO 
{H«TFT\ ^Ps>^ 3 6tt\ 1 2 OHzff^g&tK 
0 2 (D) !Ci^t5ff^ h y-ASr£j*i-*fc 

10|ir^7U-A, 
#<o&<o3? 1 u-AS:^e^i-5^4fcttE»< 0 
3-2 V— tryx-r-tKDffl'&TT's 7**y?3 
8111 2 0Hzft-^?r§:^!9. 0 2 (E) iC0^-T5 tf 

7 f *xh!)-*>&£.tfL-tz>tz&. G-yis-^zmmisi" 
—*v^—%<nlfo(ny\'—2±*W&-to zfvy?3 6 

ffifrO£iV JllJM££«rt: 5 o<0 1 2 0Hz 7l/-A^# 



74 

[00 2 7]l«tfcB4 (A) ^bB4 (E) tt % 1 
2 OH z 7U-A^tfx^<f-^^*5V^T*lf-^7-r^^ 

wsrttM-r*. 04 (a) *5J:^04 (b) ra, 01 
(a) *3j:r/0i (d) c^lt^o^ mm&mmz 

1-5fcfc«ig£*lT^5„ 04 (C) fiB4 (B) coif 

x** hy-A^i eft 7 a *r it £ *i t> <o 

10 Tfc5o 3-2 (6-4) y^fjUA^/U^^ — > 

©Billot, x4ir*mm&m (04 (d) j 

6-4 v— ^>-^CD 6 OGDIrI— <0 7 AOD^ 1 C07 1/ 
-Acorai-04 (C) Oiljg^ttfcb'x^ h V-J*fr 

u-A^gc^o/ctr^ h y -r?i^^0 4 

(E) ©Iff^ hV-J**mhtlZ> 0 femtl,X'&b 
20 tl^>5-5^^ — >-fl, (^7>f/^7U-A^50(7) 
yf'f^-y U— J±\Z£ V-$-Z_bthZ>) *7^VA71/-A 
£1/2 4 8*S^-r£ 0 

[0 0 2 8] 05(1, 04 (A) ^5>B4 (E) t^0^ 

60Hz2-Wy^i/^trtll ^frfi^coy^ 
^^7*5 it;7 U-A^7 SriB^fcfcw 5 2lcf=p 
£n£tt, rcom^itu, 7^/VAy-^WU 6 0H 

z wftjfeaEtr^flr^sriitti-afcfeS* u< wt^r 

^7>f — /V-KSr^S-fr, ftUl, 1 2 0 H z jll^ 

4 (B) ) o 9>f >^9*5J:tf7U- J*?zfy 5 2 
f*, 3-2^9 3-2 (6- 
4) (04 (D) ) 

-A^ffip^sn^tr^-x h y-AtB^ta. 04 (c) 

^alSSttfc 12 0Hz b'y^* h y - A^m^S 1 
20Hz7 U — A 1 a® 5 4 (SW&tt^^f 

4-x^n^) #^^y^A^u-- 1/2 4&m^-r^ 

1 2 OH z 7 1/- ASplff ^{=-^T*fo5 0 
[0 0 2 9] 5fei$UfcJ: ^cO^^li^fc, 7 2H 

z*3i:t59 6 H z I 7 l/-A$f^lCt^ffi pJ 

[0 0 3 0] Sl^bfc06 (A) ^?>06 (E) it. 7 

2H z y u-Am^J-m^^^Tify—teyj^J^y 

50 ^mW1-5 0 0 6 (A) ^J:I/0 6 (B) 01 
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(a) jsiVBi (c) mmzmmz-tztz 

fci|«g£*vci^ 0 7 2Hzl«w:(Z)ii^I« 

(B) co^f ^**^6>lift3feaE^***ixfcif 

x^fi-s-n, 0 6 (o ^0^1-6 t^ft^ h y —-^ t 
(7)yu-i,^r, "skss 1/7 2®<Dmmtm< 1/7 

^ t (-iot, 72Hz71/ 

^mmimftmrn-rz^ ticx^x. me (d) 

cOb'-r^* h A«S4-*.&Jx«o 1^6 (C) #J:U*0 

6 (d) 0>tfx*-* b y-A^Mx.5^tiaot, 

&7j/UJ±7U— A^30C0 7 2H z fcf"r^:7 U-At 

^tV^-^hy-A (0 6 (E) ) aq#£>*L5 0 

[00 3 1 ] H7fl, 06 (A) frhme (E) 
ttSK^SrSimi-Sttlffi^njy^igSr^-r,, AA60H 
z 2 - l * fc*x^^T&ffico^ >^zfy 

<fi>r>-^i — ^7>r-/wKSr-fr»L. IIJfitofeaESiUfc 
6 0Hz(7)ifr r ^-ff^-^tfcb-rJ:5{-"r5o 7^y^ 

^772fi3-27 P /W^fflm, 5 
^m^-Zhtzb-to «»Sftt6 0HzO«R3fe*S 

6 (C) ) o 7 2*5 J; 1*7 4<0Htfjfcf*3-2 

T\ ^flEfg«7 4H50C01/6 0&A*7U— 

A^3-27 P /^'>yV-^y7^6oOl/7 2# 

T) B*|Bffi|BU *r*to*>, tiffg£e;tS 5 0(0 7 2H 
z^U—A, 5 ocOJ±$§£2xfc 60Hz7 U~-J\$o£X$ 
^i<56^7 2Hz7l--A^fc5 (g)6 

(C) ) 0 rofft^hy-A^^^f 7 6 

7b<>~Tmzm$i£ti?>) (D-jjom (a) h io 

(072Hz7 U— Ailjffi 7 8 K^x. <b*l3 0 ilffi 780 

(0 6 (d) ) tt^>ry^7 Q<om^<om (b> k 

'&{S%r\Z.£ 9 % ^^^f 7 6^BfiI (0 6 (D) ) iC 

:7U--AI*£r|&V>T, 7>fyf7 6 aSfiTM AfifcS (0 6 
(C) ) Kftv^Ttr^*^ by-ASrS«i-5<t5^* 
9, tixlu J: gfio 3 - 3 v'-^y ^ f f h y - 

A (06 (E) ) &mt)\Zi>tzb£tl, ZZXt*3o<D 
72Hz7 I/— Ad5i~-<TCOt!jli&7 A^^i" 

So 



(9) 

[0 0 3 2] rtU-ft^T, mM<D 7 2 H z tfx^"^ h 
y-Afi. 1 2 ^?>i 5 oilMti^^ tit t^) ^ 
l 2 0Hz try**-* hV-J*frbB\Z 

fflS*bTt±V\ fc^ff, 01 (D) <Dh<D<D£oft 
12 0Hz fcfx^* h y — A£r, iSicLfcSocOl 2 0 
H z 7 y-ASl: 2 0(07 ASrflfc* UTS 5©3o 

(Z)7i/-^^PlMt$: ^t-J: 9. #7^/^7y 

"A[^LT 3 0(D t'ft7 ^ Alrf f§ 7 2H z tf 
rtXMJ-ACfftttictV^ 1O10cO12OHz 
io tT:r^7 — AcOV — ^ry^$:A 1 -A 2 - A 3 - A 4 
-B1-B2-B3-B4-B5-B6 C:t^M 

ftco Taj ifcJzLF Tbj 7u- Afi^jx-ettoi^cy^ 

Affi:««:#5£f3) £W*£*x5ii-5£, A3, B 
1, B4l3j:t;B6^ft*S^ A#Sl/ 
6 0»3&>e> 1/7 2^«FWWSSiX, 7WAV-^ 
y^Al - A2-A4-B2-B3-B 5 £r^"T£ 7 2 

h z 7 1/- a*o trf h y - ^ t t e> t#5 0 - 
co j: 3 tzmmzhti b-ttzMcmrnxz z> ? v-A*ae 

[0 0 3 3] 08 (A) ^bi8 (F) CO V— \Z. 

^ /i/A 7 U"- AS^BSMfl* 9 6 h z *tr »l£ 

:&^Tif/&£*L6 0 08 (A) *3itfB8 (B) ttBl 

(A) *5J:tf0i (C) aj£L, ttWSrWmfc-rsfc 

^{-StfflV^Jl^o 9 6Hzl«TOI(D»lcO|i« 
MX\L 12 0Hz |:7l/-ASr«Hf5Mll4v\ 
3-2^^9^i/-4r^Srj|tJ*-r5. 08 (B) 

30 o^7y-AV^y^(7)#l/6 0^7y-A$:3O 
(O^a 1/9 6g>«Pfl^i:5 1/9 6»7^|:Sf 

IHffitt1-arifc«fc9, 9 6Hz7y-A$i:^ 
tt, rfttcj; 9 0 8 (c) t'x^ H y —a 

^k*:£>£;ft5 0 r CO 1 0(0 9 6Hz7!/ 

-AjmiBfc^taiffiSix, 08 (d) coif^^hy-A 

SrfcfcfeU :^t'7^ h y — A£S£ fbf- 1 oco 9 6 
Hz 71 — J*mf®tcirMM£tl. 0 8 (E) (Otf^^ 
h V-J±&htcbi- 0 08 (C) , 8 (D) ^^^8 
(E) cotfT^* hV-J*mx®&&ftts:iZk{cj: 

40 v) x mij^y*** h y-A (0 8 (e) ) ds#e>n, r 

rT*fi1"-<Tc07^/WA7 Az)Moc0 9 6H z tT^ 
t7y- J*Xm&£tl, Z.(Dtz^>\/2 4#P^7^7WA 

7y-A^S/Tjti, ^H(i7£(07>r^A7 Aco^ 

[00 3 4] i9lt 08 (A) ^^08 (F) 

6 OHz 2- i-r ^tfx^-^^fetTa^co^^^ 

#4 L<fi-r^^U-^7^-/UK$:^0fbT, 6 OH 
so Z cOJd&jfelE S ixfc t*^fi#?r fc fc b-f «t 5 f-i"5 0 
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% > y\n?r*: £ h\Z.htch1r 0 £&£ft*:6 OH z com 

^fflWdSffie-Cfc* (08 (C) ) o ^ny^9 2*3j: 

^-T^^^W^IWWlTt?. 7U-AE*89 4tt, 5 
00 1/6 0g?A^^l/-AcD^&3- 2^^9^^— 
^r^S:80©l/9 6©7U-A©v'-^^l: (& 
■^«CT*IWil«*rfflv^"C) Ittfflffinu -J-ftt>t>. 
)t8$rei^5 0(D9 6Hz7U-A^ 3o^&9 
6Hz7U-^t^#?)n5 (18 (C) ) 0 :^)tfr 
t^MI-Ali^yf 9 6(DlO(OS (A) t. lO 
CD 9 6H z 71/- AS319 8 fcK4-*.&ix5o IS9 8 
(Dtil*} (08 (D) ) ttMyf 9 6©f2©fi (B) 

5E>45lo(D9 6Hz7U-Aagl0 0t^ 
^ft, ^©UAtt^>f 3^9 6^3(Dffi (C) 
;i<btt6o 7I/^AJEI«9 4-CMt5^^ yflJ* 
ff-^i 1 ?. Bfi® (0 8 (D) ) (^t^lo(^)7W 

Cftg (0 8 (E) ) ^*5V^T2 0(07U-A^fc*tt51 

B&l^T, 9 6^A|if (08 (C) ) fc*5V*T 

O0rS<O4-4'>— Jr^^lfx^ h A (0 6 
(E) ) ^fflA^fcfctSiX^o 2/^9 6fiMR»&tt 

[0 0 3 5] :ni:ttit, 3tS<£> 9 6Hz V 

*lft*ixfci 2 ohz trx** h y— Ad»e>3i#asn 

Tt>«fcV\> tctz.\$, 01 (D) (DtOOj: 9*1 2 0 
Hz tfx** MJ-A^, IRLfc5o©l 2 0Hz 7 

i OW7 u-A^f i mvxoimy u 

MLT3o^)^rt7 1/-A^t5 9 6Hz tf^^ 
hy— A|cX&LTf>J:l\, ttill 10f@tf>120 
H z fr^7 U—J±<D->—fr>X&A 1-A2-A3- 
A4-B1-B2-B3-B4-B5-B6 C:t^ 



(10) 

tl?tl<D TAJ *3«fctf TBJ 7 U—J»tti*:tl?tl0>mK 

7>fM7l/-A^U ##na«Lfctr^7u 

B l*5<fctfB etmm^fl, 3S9(O7l/-AdU/6 0 
1/9 6#^Pfl#ft$n> 7l/-A>7-^r^ 
A1-A2-A3-A4-B2-B 3-B4-B5£r# 
-T5 9 6Hz7W-A$t*ft^ h y — ASrtfcbL^ 

io [oo3 6] z(D^nn, yy hv^r&xzf/'kizn 
n^^^o^^/u^cflSttSrRfflb-rfciv^ (r^ 

[01] (A) (D) ft 

20 [0 2] (A) (F) ft «|12 0Hz**|:B 

[03] 02 (A) ^5>B2 (F) tC^ZftZ-fDmW 

(Dm i ©*«s«o«iB^n * 9 mx+hZo 

[04] (A) d^fc (E) 11, *|12 OH z*^KH 

[05] 04 (A) ^5>B4 (E) ^*Six5w(05IM 
so [m6] (A) 7$><b (E) ft «|72Hz«*leBBt 

[07] 06 (a) a>p>B6 (e) t^snsr^ssw 

[0 8] (A) 2&>& (F) ft «B 9 6Hz*^^Hi- 
[09] 08 (A) ^5>B8 (F) \Z7f:£tlZ>~<Dftm 

<om i commm<ommy o y * 0-r*fcs o 

40 [&5-<z>K9n 
3 2 y-OV^y 

3 4 71/-A^7 
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1 

feZtltcm 2-3 TVi^* 9^ 

yuyi/^&ztifrm^zmm'tz**}) mum 
xmm* * y -g-fcaw^uj L-c**«^m* 

[it *^ 2 ] sutey y s^ati Lffl^aaiate^i 

[IS*3S3 ] fifties wV/n^i/ r >^ 

x mm* * y de«s*is c ^ £4$® t-r ^ts^gi 1 ^ 

lit *3i4 ] me 2 - 3 y^^^^^mtm^m-^o) 
ajj*4 $ >y\-mm^xnnt$hz>^ tz^mt-rz 

[0001] 

[0 0 0 2] 

pia^\cm&i~zm&\CT uis^tttmmzrix^^ 

i**SISr*fy p 7 ^ HTfcSo P0K:*3V*T\ l 
Oltft&frbAtlZtitz, 0Jx.tfH3 (a) fc«i-±5 
^24^ ^/&<DS*jr\Z h t <5l *T»fc 607^ -A- K 

(A/D) ^08, \2\±T4\?*fr&&£fr1t1& J & 

tf 5 . ^(Di/-^y^|^oT7>{/l/Ay-^(02 4 3 
^/S>Off^§-£r. 6 0 7^«^K/#OW (frt) 



(2) 

2 

ts^iommizht^x&n&fj ^>^^±-t^>m 
m&m®&. 1 sin p«*t?«ffl-t-5»^fcrajBfta 

[0 0 0 4] ^6^M^iiT1j:, ^SM^A^S 
*Lfc. El 3 (a) t^-TJ: 5&7^/l'Ay — *<Dff-J§-L 

10 1 2 3 (b) (OTti^Wof^^^/U 

ft #-es> z> ti^frfrWfe £ r- w ^*{t#-e*> 5 £ *J 
[0005] ^p>^ i p£jft@& 1 3 xteZ(D yyu 

y v-^ h S:#flH LT 2 — 3 V ^J&JlSrfTV \ 

■^(O^S^m^, l^^aaillK 1 4^3§£"f 6*^ ^ V 

^ot^^ty i 5jcE«Sixs. roo/^-y 1 s\c 
20 E«£*i5fI-^Nfi. H3 (c) \Z7jk-}-mVX2bZ>o Wt 

tuiE^^y i s <Dm&m L&nt>ti, m^m^titcmm 

[0006] ir*>r% ^u^^sc-ett, RHft^ 
^Sr, NTsfiw:**irv^ 0 i^3 (a) nmrnm 

tteZ>mu<D£ o fry j/uj±y— *<o\% -^l£t7^u 13 

3 (b) iilH^NTS C{f-^l^g|L/Uf-^M£^ 

3 (b) -m, r i j . r 2 j % T3j -dsftft^^- 
^K-efco, ri* j , r 2 ' j . r 3 * j 

W-A'KT-fcSo C<7)^T*E^^n/cft^ 2 - 3 ^ 
[0007] mm*. :<Z)2-3/;l/^')^i^ 

(c) r^03 (c) 0{g-J§-NtfS®3 (b) CO 

40 ft-^Mic^uT, i p^&t 

ofcfi#T*^>5 e 13 3 (c) td*5^-t\ Ti w j fi^ijKL 

r 2 w j i4H 3 ( b ) <d r 2 j £ r 2 ■ j (n^r&m^x 
fcf?, )^T, T3 W J ~ r n w j fcw««>-&j««#-c*> 
5o r 5 LX±&£tlitm-%<om&lZ. M3 (c) (D 

r 1" j £03 (a) o r 1 j irfif^cftft^^^fc 

[0 0 0 8] 
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3 

ifSt, 12 3 (c) 0>ff-!§-N<O rr j XhZKffik 

W ds ** 5 MiB K ft 6 v ^ 5 KBa* fe 0 fc 0 
[0 0 0 9] "Tft^^. 2 - 3 ^JIT* 

[ooioj *snttltCIU«rlMfet i t OTJb 5 , 
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